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removed under reduced pressure and the crude residue was purified by silica gel chromatography [petroleum ether/ethyl acetate 10:1 (v/v) ] to give the corresponding products 3.
Methyl-1-methyl-4-oxo-3,8,9-triphenyl-2,3-diazaspiro[4.4]nona-1,6-diene-7-carboxylate (3a):
Light yellow solid; m.p. 147-148 o C. IR (KBr): 3436, 3065, 2952 (KBr): 3436, 3065, , 1724 (KBr): 3436, 3065, , 1707 (KBr): 3436, 3065, , 1596 (KBr): 3436, 3065, , 1499 (KBr): 3436, 3065, , 1364 (KBr): 3436, 3065, , 1268 9, 164.1, 158.9, 146.4, 141.5, 137.3, 136.9, 133.5, 128.7, 128.5, 128.4, 128.1, 127.3, 127.1, 125.3, 119.3, 71.3, 62.1, 52.7, 51.8, 14.5 146.4, 141.6, 137.7, 137.4, 137.1, 130.4, 129.1, 128.7, 128.3, 127.3, 127.0, 125.3, 119.3, 71.3, 61.9, 52.8, 51.9, 14.6 7, 163.8, 159.9, 145.7, 140.8, 137.4, 136.9, 135.5, 134.4, 130.5 (d, J = 251 Hz), 130.8, 128.8, 127.4, 127.2, 127.0, 125.4, 119.1, 70.4, 55.9, 55.7, 51.9, 15 163.9, 158.8, 146.2, 141.2, 137.2, 136.9, 134.0, 132.2, 129.9, 128.8, 128.7, 127.3, 127.2, 125.5, 119.2, 71.1, 61.4, 53.2, 51.9, 14.5 6, 162.9, 157.7, 145.2, 140.1, 136.2, 135.8, 135.0, 130.6, 130.3, 129.0, 127.8, 127.7, 126.3, 126.1, 124.4, 121.4, 118.2, 70.1, 60.4, 52.0, 50.9, 13.5 4, 163.7, 158.6, 148.1, 146.1, 140.8, 137.1, 136.7, 136.1, 134.6, 129.6, 130.0, 128.8, 127.6, 127.1, 125.5, 123.7, 123.3, 118.8, 71.0, 61.2, 53.4, 52.0, 14.5 159.0, 146.4, 141.7, 137.9, 137.4, 137.0, 133.5, 129.2, 128.9, 128.7, 128.3 127.3, 127.0, 125.5, 125.2, 119.3, 71.3, 62.1, 52.8, 51.8, 21.4, 14.6 146.5, 141.7, 137.5, 137.1, 136.4, 130.9, 129.7, 129.6, 128.6, 127.3, 127.0, 125.8, 125.2, 119.3, 71.4, 61.9, 52.9, 51.8, 19.8, 19.3, 14.6 146.4, 141.6, 137.4, 137.1, 129.6, 128.7, 128.7, 127.2, 127.1, 125.5, 125.3, 119.3, 113.8, 71.4, 61.7, 55 158.6, 146.4, 141.7, 137.4, 137.1, 129.6, 128.7, 128.6, 127.2, 127.0, 125.3, 125.2, 119.3, 114.4, 71.4, 63.3, 61.7, 53.2, 51.8, 14.7, 14.5 δ 170. 4, 163.8, 159.2, 149.61, 145.7, 142.40 141.3, 137.7, 137.5, 128.9, 128.8, 128.8, 127.4, 125.3, 119.1, 110.5, 108.1, 69.6, 54.7, 52.9, 51.9, 14.4 1-methyl-4-oxo-3,8-diphenyl-9-((E)-styryl)-2,3-diazaspiro[4.4]nona-1,6- 7, 163.9, 158.7, 145.8, 140.6, 137.6, 137.2, 133.1, 131.9, 129.0, 128.7, 128.6, 128.5, 128.3, 125.4, 121.0, 119.3, 71 1-methyl-8-(4-nitrophenyl)-4-oxo-3,9-diphenyl-2,3-diazaspiro[4.4]nona-1,6- 1-methyl-4-oxo-3,9-diphenyl-8-(p-tolyl)-2,3-diazaspiro[4.4]nona-1,6- 146.5, 137.3, 136.6, 133.7, 133.5, 128.7, 128.5, 128.4, 128.3, 128.1, 125.3, 119.3, 114 159.5, 157.5, 147.2, 137.4, 134.9, 134.3, 128.6 (2C), 128.5, 128.2, 128.1, 127.8, 125.2, 120.9, 119.3, 111.2, 71.2 (2C), 59.9, 55.3, 51.7, 14.5 -2-yl)-1-methyl-4-oxo-3,9-diphenyl-2,3-diazaspiro[4.4]nona-1,6- 7, 163.7, 159.1, 152.7, 144.0, 141.8, 137.3, 137.0, 133.7, 128.9, 128.7, 128.5, 128.1, 125.3, 119.3, 110.5, 107.4, 70.5, 57.8, 51.9, 46.2, 14.5 . HRMS (ESI): calcd for 3434, 3062, 2951, 1717, 1704, 1597, 1499, 1365, 1261, 757, 699 cm -1 . 1 H NMR (400 MHz, CDCl 3 ): δ 7. 91-7.94 (m, 2H), 7.40-7.44 (m, 2H), 7.30-7.34 (m, 3H), 7.20-7.24 (m, 3H), 7.14-7.17 (m, 3H), 6.88-6.94 (m, J = 7. 159.5, 147.0, 141.9, 137.9, 137.6, 135.9, 128.9, 128.8, 128.7, 128.4, 128.3, 127.8, 125.8, 125.3, 119.1, 118.8, 69.7, 57.4, 52.0, 47.3, 34.8, 32.3, 17.7 147.4, 139.5, 137.4, 136.7, 134.9, 134.2, 133.8, 132.1, 129.1, 128.7, 128.6, 128.4, 128.1, 127.7, 126.1, 125.7, 125.4, 125.3, 123.4, 119.3, 71.6, 63.2, 51.8, 47.6, 14.7 7, 163.7, 159.1, 152.7, 144.0, 141.8, 137.3, 137.0, 133.7, 128.9, 128.7, 128.5, 128.1, 126.6, 125.7, 125.3, 119.3, 110.5, 107.4, 70.5, 57.8, 51.9, 46.3, 14.5 4-benzylidene-5-methyl-2-phenylpyrazolone 1a and methyl 2-(((tert-butoxycarbonyl)oxy)(methyl) acrylate 2a was selected as a model reaction (Table 3 ). The chiral phosphines P1 and P2 demonstrated excellent diastereoselective but poor enantioselective catalytic capability respectively, producing the desired product 3a in 6-39% yield with >20:1 dr (Table 3 , entries 1 and 2). However, the catalytic activity of cyclic chiral phosphine P3 was very weak, and failed to generate the expected product 3a (Table 3 , entry 3). 
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Methyl-9-(4-fluorophenyl)-1-methyl-4-oxo-3,8-diphenyl-2,3-diazaspiro[4.4]nona-1,6-diene-
